Remarks 

Amendments to the Claims 

Each of independent claims 1, 12, 33, 52, and 59 is amended to recite that the biological 
subject is "obtained" from a region of the mammal. Similarly, each of independent claims 9, 22, 
and 62 is amended to recite that the second sample is "obtained" from the patient. The 
specification supports these amendments on page 22, line 11 to page 23, line 2, where it 
describes obtaining biological subjects and samples. 

Each of independent claims 9, 22, and 62 is amended to clarify that the recited steps are 
carried out at two different time points during a therapeutic regimen. The specification supports 
this amendment on page 56, lines 13-23, which describes taking samples from patients "at 
various time points during the course of the application of a treatment regimen." 

New claims 65 and 66 recite that the mammal or patient, respectively, is a human, and 
new claims 67-82 recite human hepsin sequences SEQ ID NOT (nucleotide) and SEQ ID NO:2 
(amino acid), which are disclosed in the specification as filed. 

The amendments do not add new matter. 

The Rejection of Claims 59-64 Under 35 U.S.C. § 1 12 ^ 2 

The Office Action maintains the rejection of claims 59-64 under 35 U.S.C. § 112 Tf 2 
because the recitations "first indirect measure" and "second indirect measure" allegedly are 
indefinite. Applicants respectfully traverse the rejection. 

Under the second paragraph of 35 U.S.C. § 1 12, the relevant inquiry 

... is merely to determine whether the claims do, in fact, set out 
and circumscribe a particular area with a reasonable degree of 
precision and particularity. It is here where the definiteness of the 
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language employed must be analyzed — not in a vacuum, but 
always in light of the teachings of the prior art and of the particular 
application disclosure as it would be interpreted by one possessing 
the ordinary level of skill in the pertinent art. 

In re Moore, 439 F.2d 1232, 1235, 58 C.C.P.A. 1042, 1046-47 (1971) (footnote omitted). The 

Office Action contends that "[t]he terms, 'first indirect measure' or 'second indirect measure' are 

not defined by the claim(s), the specification does not provide a standard for ascertaining the 

requisite degree, and one of ordinary skill in the art would not be reasonably apprised of the 

metes and bounds of such terms." Office Action at page 3. On the contrary, one of ordinary skill 

in the art would understand that, in the context of determining gene copy number, any method 

other than directly counting copies of genes is, by definition, an indirect measure of gene copy 

number. Indirect methods of detecting gene copy number were well known in the art when this 

application was filed. As the specification teaches, these methods include Southern blotting, in 

situ hybridization, comparative genomic hybridization (CGH), amplification-based assays {e.g., a 

PCR-based TaqMan assay), and DNA microarray-based CGH (pages 41-43; Example 1). Each 

of these methods detects a measurement which reflects gene copy number and is, therefore, 

indirect. In the context of the specification and the knowledge of one of ordinary skill, the term 

"indirect measure" as used in claims 59-64 is definite. 

Under 35 U.S.C. § 112, second paragraph, the claims must "reasonably apprise those 

skilled in the art both of the utilization and scope of the invention." Georgia-Pacific Corp. v. 

United States Plywood Corp., 258 F.2d 124, 136, 118 U.S.P.Q. 122, 130 (2d Cir. 1958), cert. 

denied, 358 U.S. 884 (1958). Claims 59-64 serve this purpose. Claims 59-64 are therefore 

definite. 

Applicants respectfully request withdrawal of the rejection. 
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Rejection of Claims 1-3, 9-12, 22-24, 33-35. and 39-64 Under 35 U.S.C. U 12 If 1 

Claims 1-3, 9-12, 22-24, 33-35, and 39-64 stand rejected under 35 U.S.C. § 112 If 1 as 
insufficiently described. The Office Action asserts the term "hepsin" is broader than the 
description supports. Applicants respectfully traverse the rejection. 

What is required to satisfy the written description requirement depends on the nature of 
the invention claimed. In re DiLeone, 436 F.2d 1404, 1405, 168 U.S.P.Q. 592, 593 (C.C.P.A. 
1971). Independent claims 1, 52, and 59 recite a hepsin gene copy number in a biological 
subject obtained from a region of a mammal that is suspected to be precancerous or cancerous. 
Independent claims 9 and 62 recite a hepsin gene copy number in a sample of precancerous of 
cancer cells obtained from a patient. Independent claim 12 recites a test level of hepsin mRNA 
expression in a biological subject obtained from a region of the mammal that is suspected to be 
precancerous or cancerous. Independent claim 22 recites expression levels of at least one of 
hepsin mRNA or hepsin protein in samples of a biological subject comprising precancerous or 
cancer cells obtained from a patient. Independent claim 33 recites detecting a test hepsin protein 
expression level in a biological subject obtained from a region of the mammal that is suspected 
to be precancerous or cancerous. In each case, the recited hepsin gene, protein, or mRNA is one 
which naturally occurs in the mammal. 

The naturally occurring mammalian hepsin protein and gene were well known in the art 
at the February 14, 2001 priority date of this application. See, e.g., Kawamura 1 and Vu 2 (mouse 



1 Kawamura et al., "Complete nucleotide sequence, origin of isoform and functional characterization of the mouse 
hepsin gene," Eur J Biochem. 1999 Jun;262(3):755-64. 

2 Vu et al., "Identification and Cloning of the Membrane-associated Serine Protease, Hepsin, from Mouse 
Preimplantation Embryos," J. Biol. Chem. 272, 31315-20, 1997. 
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hepsin); Kazama 3 and Leytus 4 (human hepsin); and Farley (rat hepsin), 5 each provided with the 
accompanying Information Disclosure Statement. An adequate written description of a gene 
which is well known in the art does not require a structural recitation either in the specification 
or in the claims. See Capon v. Eshhar, 418 F.3d 1349, 1360-61, 76 U.S.P.Q.2d 1078, 1087 (Fed. 
Cir. 2005) ("the Board erred in ruling that § 1 12 imposes a per se rule requiring recitation in the 
specification of the nucleotide sequence of claimed DNA, when that sequence is already known 
in the field."). Thus, the fact that the claims do not recite a sequence identifier "relating to 
hepsin" as noted in the Office Action at page 4 \ 1 does not mean that the claims lack written 
description. Under Capon, a sequence identifier is not required to describe the term "hepsin." 

The Office Action cites nine different GcnBank Accession Numbers as disclosing hepsin 
genes. Page 4 If 1. The hepsin coding sequences with these Accession Numbers, however, are 
not "highly variant," as the Office Action contends. Id. 

Accession Numbers NM_0171 12 and X70900 are rat hepsin coding sequences; a BLAST 
alignment of these sequences shows that the two sequences are 100% identical (Exhibit 1). 
Accession Numbers NM 00828 1 and AF030065 are mouse hepsin coding sequences; a BLAST 
alignment of these sequences shows that the two sequences are 100% identical (Exhibit 2). The 
mouse and rat sequences are 94% identical (Exhibit 3). 

Accession Numbers BC025716.1, NM_1 82983. 1, NM_002 15 1.1, X07732, and X07002.1 
are human hepsin coding sequences. BLAST alignments of SEQ ID NO: 1 with each of the other 

3 Kazama et ah, "Hepsin, a putative membrane -associated serine protease, activates human factor VII and initiates a 
pathway of blood coagulation on the cell surface leading to thrombin formation," J Biol Chem. 1995 Jan 
6;270(l):66-72. 

4 Leytus et ah, "A novel trypsin-like serine protease (hepsin) with a putative transmembrane domain expressed by 
human liver and hepatoma cells," Biochemistry 27, 1067-1074, 1988. 

5 Farley et ah, "Cloning and sequence analysis of rat hepsin, a cell surface serine proteinase," Biochim Biophys 
Acta. 1993 Jun 25;1 173(3):350-2. 
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human hepsin coding sequences are provided in Exhibits 4-8. SEQ ID NO:l is 100% identical 
over 1593 contiguous nucleotides and 100% identical over 193 contiguous nucleotides with each 
of splice variants NMJ82983.1 (Exhibit 5) and X07732 (Exhibit 7). SEQ ID NO:l is 99% 
identical with BC025716.1 (Exhibit 4), 100% identical with NM 002151.1 (Exhibit 6), and 
100% identical with 1199 contiguous nucleotides of X07002.1 (Exhibit 8). SEQ ID NO:l is 
83% identical to a long stretch (1318 nucleotides) of the rat and mouse hepsin coding sequences 
(Exhibit 9). 

Mammalian hepsin coding sequences were known in the art when this application was 
filed, and none of the sequences cited in the Office Action are "highly variant." The 
specification therefore satisfies the written description requirement with respect to the term 
"hepsin" as recited in the rejected claims. 

Applicants respectfully request withdrawal of the rejection. 

Enablement Rejections 

All of the pending claims stand rejected under 35 U.S.C. § 112 U 1 as not enabled for 
their full scope. In each case, the Office Action contends that the specification enables the 
claimed methods for ex vivo use but not for use in vivo. Office Action at page 7 Tf 1 . Applicants 
respectfully traverse the rejection. 

To advance prosecution, each of the independent claims has been amended to clarify that 
the recited method steps are carried out ex vivo. Each of the independent diagnostic method 
claims (1, 12, 33, 52, and 59) now recites that the biological subject is "obtained from" a region 
of the mammal suspected to be precancerous or cancerous. Similarly, each of the independent 
methods of monitoring treatment efficacy (9, 22, and 62) recites that the sample is "obtained 
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from" a patient. Because the Office A< 
Applicants respectfully request withdrawal 

Date: October 27, 2006 
Customer No. 22907 



acknowledges this subject matter is enabled, 

e rejection. 

Respectfully submitted, 
BANNER & WITCOFF, LTD. 

/Lisa M. Hemmendinger/ 

By: 

Lisa M. Hemmendinger 
Registration No. 42,653 
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Exhibit 1 . BLAST alignment of NM0171 12 and X70900 
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Exhibit 2. 



IIBI Blast 2 Sequences results 

BLAST 2 SEQUENCES- RESULTS VERSION BLASTN 2.2.14 |May-07-2O0«l 

Iv h 1 un 1] - J j - m i n I- 

vJiefu:! Fo™ rtp^-i ' n i • n I izc 11 ^ ~ • <,}.;kii|'- l 3 — - 

U isdifl f | f i-r <<• - till- l£ 1 li E1 * - 

rsti f CD ."ii la i .11 <§ 



S fjuenct I _ _ 

Lengih = 17S1 {J . :7SS) 

S quenr* 2 _ In u si n 'Hj ii uiFJ 

' -.: rih 17S1 (1 .. 17S1) 




Be nc m 1 e<_t n*- it- il it^ L'~ n e >- ze oi the nr database. 

IT J trill r 1 ! [ r 1 J lr "i ll- r- > I'll- 1 r I l'l~ "1 

sequence. 




21 




22 




23 




24 



Exhibit 3. BLAST alignment of rat and mouse hepsin coding sequences 



| Blast 2 Sequences results 
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Exhibit 4. BLAST alignment of SEQ ID NO: 1 with BC0257 1 6. 1 
Blast 2 Sequences results 
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Exhibit 5 . BLAST alignment of SEQ ID NO: 1 with NM l 82983 . 1 
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Exhibit 6. BLAST alignment of SEQ ID NO: 1 with NM002 151.1 



j Blast 2 Sequences results 
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Exhibit 7. BLAST alignment of SEQ ID NO: 1 with X07732. 1 
Blast 2 Sequences results 
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Exhibit 8. BLAST alignment of SEQ ID NO:l with X07002.1 



Blast 2 Sequences results 

BLAST 2 'SEQUENCES KESTLTS "VERSION BLASTS 2.2,14 [M;.v- 07-20^] 
>.!M.-v, r M-^stcJiA" ' ' =*s> spearjs ' 1 > :; exteastco: f 

r ohovv CD3 M aerJittica y ' ! ' :!> . 



L«igdi = nS3 .: . 17S3V 



Length = 1559 (i .. li&S) 




j_rf - . 1 1 1 tr- U - 1 I IT- 

lii If I If lllr II ill. 



45 




46 




47 



Exhibit 9. BLAST alignment of SEQ ID NO: 1 with rat and mouse hepsin coding sequences 



Blast 2 Sequences results 
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